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This national study quantiﬁes procedural and surgical skills training at medical schools in the United
Kingdom (UK), a stipulated requirement of all graduates by the General Medical Council (GMC). A
questionnaire recorded basic procedural and surgical skills training provided by medical schools and
surgical societies in the UK. Skills were extracted from (1) GMC Tomorrows Doctors and (2) The Royal
College of Surgeons Intercollegiate Basic Surgical Skills (BSS) course. Data from medical school curricula
and extra-curricular student surgical societies were compared against the national GMC guidelines and
BSS course content. Data were analysed using ManneWhitney U tests. Representatives from 23 medical
schools completed the survey (71.9% response). Thirty one skills extracted from the BSS course were split
into 5 categories, with skills content cross referenced against GMC documentation. Training of surgical
skills bymedical schools was as follows: Gowning and gloving (72.8%), handling instruments (29.4%), knot
tying (17.4%), suturing (24.7%), other surgical techniques (4.3%). Surgical societies provided signiﬁcantly
more training of knot tying (64.4%, P ¼ 0.0013) and suturing (64.5%, P ¼ 0.0325) than medical schools.
Medical schools provide minimal basic surgical skills training, partially supplemented by extracurricular
student surgical societies. Our ﬁndings suggest seniormedical students do not possess simple surgical and
procedural skills. Newly qualiﬁed doctors are at risk of being unable to safely perform practical pro-
cedures, contradicting GMC Guidelines. We propose a National Undergraduate Curriculum in Surgery and
Surgical Skills to equip newly qualiﬁed doctors with basic procedural skills to maximise patient safety.
© 2014 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.Davis).
by Elsevier Ltd. All rights reserved1. Introduction
Training in practical procedures and surgical skills are a funda-
mental component of the medical school curriculum [1,2]. Training
in basic interventional skills creates safe, competent and profes-
sional junior doctors [3e6]. Competencies in basic procedural and
surgical skills are required for all junior doctors regardless of ﬁnal.
Table 1
Procedures stipulated in Tomorrow’s Doctors [2] requiring competence upon
graduation.
Category from Tomorrow's
Doctors
Procedural skill Skills category
Therapeutic procedures Skin suturing 2, 3, 4
Use of local anaesthetics 5
General aspects of practical
procedures
Hand washing (including
surgical ‘scrubbing up’)
1
Use of personal protective
equipment (gloves, gowns,
masks)
1
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regarding medical graduates’ capabilities to commence clinical
practice, [7,8] with similar apprehensions echoed in Europe and
Australia [9,10] Speciﬁc deﬁciencies include gowning and gloving,
handling instruments and performing basic surgical skills such as
suturing [11,12].
The Society of Academic and Research Surgery (SARS) high-
lighted the need for high quality undergraduate surgical education
in 2005 [1]. Yet undergraduate exposure to the surgical specialties
remains diluted by a crowded contemporary curriculum [13]. Core
attributes common to specialties, such as communication skills,
are becoming increasingly dominant, despite the General Medical
Council (GMC) emphasising the requirement of all newly qualiﬁed
doctors to be competent in technical procedures [2]. Practical skills
such as skin suturing, basic wound care and administration of
local anaesthetic are essential to most specialities, yet most new
doctors are poorly equipped in these procedure-based skills
[2,8,14e16].
Whilst it is commonly accepted that most students do not go on
to become surgeons, and speciﬁc surgical skills are not a priority in
the undergraduate syllabus [13], the acquisition of basic, nationally
recommended skills is now deemed an essential outcome of un-
dergraduate medical training [1,2].
This national study aimed to quantify basic surgical and proce-
dural skills training of medical students across all UK universities.
Training was compared against GMC Guidelines stipulated in To-
morrow’s Doctors and with the Royal College of Surgeons Inter-
collegiate Basic Surgical Skills Course (BSS). The GMC Guidelines
stipulate the minimum procedural skills requirement of each
graduating medical student, regardless of career intent, with
additional skills taken from the BSS Course as a benchmark for
raising the standards of undergraduate surgical and procedural
skills training. Source of training between medical school curricula
and surgical societies were compared. Data on frequency, duration,
number of students attending each session, and profession and
seniority of the trainers were collected and analysed.Table 2
Numbers and percentages of medical schools and surgical societies teaching surgical ski
Presence of skills tra
Medical school train
Skills Category (number of individual skills within category) n %
1 Gowning and Gloving (n ¼ 4) 16.8 72.8
2 Handling Instruments (n ¼ 4) 6.8 29.4
3 Knot Tying (n ¼ 5) 4.0 17.4
4 Suturing Techniques (n ¼ 6) 5.7 24.7
5 Other Surgical Techniques (n ¼ 12) 1.0 4.3
Key: n ¼ Number; *<0.05; **<0.01; ***<0.001; NS ¼ Not Signiﬁcant.2. Methods and materials
All 32 medical schools in the UK [17] were invited to participate
in this national study. Approval for data collection was granted by
the Royal College of Surgeons of England (RCS) Medical Student
Liaison Committee (MSLC). A similar methodology was performed
in this study to a previously published paper by our group [18]. A
pilot questionnaire was emailed to the president of each surgical
society, with a selection of questions focussing on basic procedural
and surgical skills. Reﬁnement of the questionnaire followed, with
assistance of a leading ﬁgure in Basic Surgical Skills training (FCT),
before commencing the formal national review. This detailed
questionnaire for national review was completed at the RCS at a
national meeting held bymembers of the MSLC. All responses were
completed anonymously before data analysis.
The GMC document Tomorrow's Doctors stipulates a number of
basic procedural skills requiring competence to perform by grad-
uating medical students (Table 1) [2]. This document therefore
outlines the minimum skillset of newly qualiﬁed doctors. From this
document, ﬁve procedural headings were selected to in order to
reﬂect and prioritise the procedural skills required to safely assist in
surgery. After identifying the ﬁve categories, individual skills
within each category were extracted [2,19]. All of the individual
skills stated in Tomorrow's Doctors are contained within the BSS
Course, and further advanced surgical skills from the BSS Course
were given a separate category of ‘Other Surgical Techniques’. We
therefore reviewed both the GMC requirements and BSS course
content in detail, and extracted all 31 individual skills, placing them
into ﬁve respective skills categories:
1. Gowning and Gloving
2. Handling Instruments
3. Knot Tying
4. Suturing Techniques
5. Other Surgical Techniques
Each questionnaire category contained a number of speciﬁc
skills. For each skill, the responder identiﬁed presence or absence of
training, the source of training (medical school/undergraduate
curriculum or student surgical society). Responders stated the
profession and seniority of trainers, number of students in each
session and the duration. Demographic data were collected.
Student surgical societies afﬁliated with the Royal College of
Surgeons supervise careers events, undergraduate professional
development, and offer surgical skills training for undergraduates
interested in a surgical career [20,21]. Presidents of each surgical
society were selected as responders to represent their medical
school due to their seniority within themedical school and position
of responsibility held at the Royal College of Surgeons Medical
Student Liaison Committee and ‘working’ knowledge of thells.
ining split by source Comparison between source of training
ing Surgical society training
n % Pvalue Signiﬁcance
7.0 30.4 0.028 *
9.0 39.1 0.486 NS
14.8 64.4 0.0002 ***
14.8 64.5 0.004 **
1.8 7.6 0.231 NS
Table 3
Numbers and percentages of medical schools and surgical societies teaching surgical skills via core undergraduate curriculum and extracurricular basis respectively.
Presence of skills training split by provider
Medical school training Surgical society training
Skills Category n % n %
1 Gowning and Gloving
Closed gloving 19 82.6 7 30.4
Double gloving 11 47.8 5 21.7
Putting on a gown 18 78.3 8 34.8
Scrubbing up for theatre 19 82.6 8 34.8
Mean 16.8 72.8 7.0 30.4
2 Handling Instruments
Scalpel 7 30.4 8 34.8
Scissors 10 43.5 15 65.2
Dissecting forceps 9 39.1 11 47.8
Haemostats 1 4.4 2 8.7
Mean 6.8 29.4 9.0 39.1
3 Knot tying
Aberdeen knot 3 13.0 11 47.8
Instrument tie 7 30.4 17 73.9
One handed reef knot 4 17.4 16 69.6
Surgeon's knot 5 21.7 18 78.3
Tying at depth 1 4.4 12 52.2
Mean 4.0 17.4 14.8 64.4
4 Suturing Techniques
Handling of needles 10 43.5 19 82.6
Interrupted sutures 11 47.8 18 78.3
Continuous sutures 6 26.1 18 78.3
Subcuticular sutures 4 17.4 15 65.2
The art of assisting 1 4.4 9 39.1
Sub-dermal sutures 2 8.7 10 43.5
Mean 5.7 24.7 14.8 64.5
5 Other Surgical Techniques
Abdominal closure 0 0 1 4.4
Bowel anastomosis 0 0 2 8.7
Vein patch 0 0 0 0
Drain insertion 0 0 4 17.4
Tendon repair 0 0 0 0
Electrosurgery and diathermy 0 0 0 0
Debriding a necrotic wound 0 0 2 8.7
Debriding a traumatic wound 0 0 2 8.7
Local anaesthetic techniques 7 30.4 4 17.4
Excising a skin lesion 2 8.7 6 26.1
Fine needle aspiration 3 13.0 0 0
Core biopsy 0 0 0 0
Mean 1.0 4.3 1.8 7.6
Fig. 1. Grade and profession of surgical skills trainer over all sessions.
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society. These individuals were therefore deemed able to provide
clear account of skills training at their respective medical school
and additional teaching offered by their surgical society. In cases of
uncertainty, the representative liaised with University Faculty to
maximise the quality of data.
3. Statistical analysis
Data were entered into Excel (Microsoft Corp, Redmond, WA,
USA) and analysed via SPSS (IBM Corp, Portsmouth, UK) and
GraphPad Prism (GraftPad Software, La Jolla, CA, USA). Kolmogor-
oveSmirnov statistical tests determined distribution of data. In-
dependent groups of data were compared using two-tailed
unpaired T-tests or ManneWhitney U tests for parametric or non-
parametric data respectively.
4. Results
Twenty three medical schools (71.9% response) participated in
this national review of surgical skills training. Training of Skills
Category 1 (Gowning and Gloving), was taught by the majority of
UK medical schools (72.8%), and included signiﬁcantly more withinformal undergraduate curricula than surgical societies (p ¼ 0.028)
(Table 2). Skills Category 2 (Handling Instruments), which included
simple instrument use such as scissors and forceps, was taught by
seven medical schools (29.4%) and nine surgical societies (39.1%),
Table 4
Median number of students per session, number of sessions provided and duration of each training session.
Skills Category Number of students
per training session
(interquartile range)
Number of training
sessions per annum
(interquartile range)
Duration of training
sessions (minutes)
(Interquartile range)
1 Gowning and Gloving 12.5 (3e20) 1 (1e2.25) 30 (17.5e60)
2 Handling Instruments 30 (12e80) 2 (1e3.5) 60 (60e120)
3 Knot Tying 20 (15e30) 4 (2.5e10) 90 (60e120)
4 Suturing Techniques 20 (15e30) 3.5 (1e6.25) 90 (60e120)
5 Other Surgical Techniques 20 (15e30) 1 (1e4) 60 (60e120)
Overall median value 18 3 60
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(p ¼ 0.486). Skills Category 3 and 4 (Knot Tying and Suturing
Techniques) were both taught by a minority of medical schools
(17.4% and 24.7%), with signiﬁcantly more training delivered by RCS
surgical societies (65.4% and 64.5%, p < 0.01). Skills Category 5
(Other Surgical Techniques) focused on non-essential advanced
techniques, included for completion of remaining BSS Course
content. Skills Category 5 was also included as local anaesthetic use
was within this category, which is an essential procedural
requirement cited in the GMCs Tomorrow’s Doctors. Training was
equivalently sparse in these typically advanced skills, at 4.3% and
7.6% of medical school and surgical society curricula respectively
(P ¼ 0.231). Each Skills Category had a number of individual skills
within it, with further breakdown of speciﬁc training content
outlined (Tables 2 and 3).4.1. Surgical skills trainers
Training of surgical skills wasmainly consultant-led, with 34% of
sessions led by a senior surgeon (Fig. 1). Registrar level doctors led
21% of sessions and 19% were led by doctors at senior house ofﬁcer
(SHO) level. Nurses led on average 13% of sessions, with additional
teaching staff such as anatomy demonstrators leading 12% of ses-
sions. Medical students led 1% of sessions.4.2. Group size, session number and duration
Group size was variable with overall median group size of 18
students. There was a median of 3 sessions per academic year for
each skill, with individual sessions lasting a median duration of
60 min (Table 4).5. Discussion
This national review of basic surgical skills training at medical
schools in the UK demonstrates low compliance with GMC rec-
ommendations from Tomorrow’s Doctors. Components of the
Intercollegiate BSS course are sparsely taught within undergradu-
ate curricula. Surgical societies supplement this deﬁcit by providing
signiﬁcantly more teaching in knot tying (p ¼ 0.0002) and suturing
skills (p ¼ 0.004).
Gowning and gloving is the ﬁrst stage of any operation,
regardless of seniority, and is performed by all clinicians perform-
ing an aseptic procedure. It is necessary before interventions in
emergency departments or the ward, making it an essential skill of
all medical graduates. It is therefore encouraging that gowning and
gloving was taught by over 70% of medical schools. However,
training in commonly practiced procedural skills such as basic su-
turing was present in a minority of medical school curricula
(24.7%). This deﬁcit is alarming, given that suturing is typicallyperformed by junior doctors in theatre at the end of an operation
and in emergency departments to close lacerations.
The ﬁndings of this national review are supported by existing
literature. Graduates are increasingly unable to safely and efﬁ-
ciently perform practical procedures [8]. Furthermore, newly
qualiﬁed doctors are unprepared for clinical practice according to
the views of consultants and specialist registrars due to a decline in
practical skills teaching [14]. This is in a context of a reduction in
exposure of junior doctors to intra-operative training due to the
European Working Time Directive. [22,23] Additionally, surgical
safety training at medical school has been highlighted to be deﬁ-
cient in World Health Organization initiatives that promote patient
safety [18].
Our data demonstrates that consultants typically lead training of
surgical skills of medical students. This is likely to positive high
quality training, given the experience and expertise of consultant-
led surgical skills training. Given the fundamentally low levels of
training, it would be acceptable for any qualiﬁed person to offer
medical student training, and evidence supports training from non-
physician educators, such as nurses, which may be a solution to the
demonstrated training deﬁcit [24].
This study highlights non-compliance with GMC guidelines of
necessary procedural skills, and supports a national surgical cur-
riculum and national procedural skills curriculum. Deciding which
skills to include in this potential curriculum, whom should deliver
training, and at what time point, is an area of debate. We suggest
that patients, undergraduate and postgraduate training, and future
careers will beneﬁt from establishing such a curriculum in a vali-
dated, evidence-based and nationally agreed manner. Procedural
skills can be embedded in a framework amenable to change as
evidence evolves and in response to observed training deﬁciencies.
This will ensure safe and competent junior doctors of all special-
ities, and well-trained and skilled future surgeons. Such efforts will
ensure students are equipped to ﬂourish in all areas of clinical
medicine and surgery, regardless of subsequent career choice.6. Limitations
This study attempted to quantify procedural and surgical skills
training in the UK, with data from 23 medical schools (71.9%
response rate) used as a proxy for national skills training. Curricula
and surgical societies are continuously evolving in terms of content.
This data thus provides a cross sectional representation of existing
surgical skills training at the time of questionnaire completion. The
choice of responder is also a potential limitation. Senior medical
students, who were presidents of their surgical society afﬁliated
with the Royal College of Surgeons of England, responded to the
questionnaire. These students were chosen as ideal responders on
the basis of their clinical knowledge and familiarity with their
medical school curriculum. Recall and sampling biases are likely to
be minimised due to their close position to medical school training
C.R. Davis et al. / International Journal of Surgery 12 (2014) 877e882 881at a senior level of medical school with recent direct experience of
practical skills teaching. Furthermore, we have previously demon-
strated constructive contributions students canmake to curriculum
design, therefore selecting this data source can be advantageous
[25].
7. Solutions
There are a number of potential solutions to address the deﬁcit
in skills training within medical school curricula, and to better
equip students for initial postgraduate training:
 National Undergraduate Curriculum in Surgery and Surgical
Skills. This would provide a top-down means of providing
universal high quality skills training in surgery and surgical
skills at UK medical schools. Furthermore, training in clinical
and surgical skills positively stimulate students and assist in
career decisions and development [26].
 Validated assessment modalities. Assessment is a means of
motivating learning, and Direct Observation of Procedural Skills
(DOPS) and Procedural Based Assessments (PBA) and Skills
Logbooks within curricula might enable assessment of under-
graduate basic surgical skills and focus medical students on
acquiring these skills independently [27]. Familiarity of these
assessment methods, such as online logbooks, which currently
form a key part of postgraduate medical and surgical education
in the UK, would also beneﬁt future trainees.
 Skills Training at Medical School. Strategies to improve the
facilitation of technical skills training include teaching medical
undergraduates in small groups in a surgical skills lab environ-
ment [28]. Completion of a clinical skills logbook encourages
reﬂective, focused and goal based practical learning.
 Studies have shown that one session of procedure-based skills
training early in the undergraduate programme can improve
basic skills competence and may increase conﬁdence to develop
the skill in the clinical setting [29e31].
 Student Selected Components (SSCs). SSCs provide medical
students the freedom and opportunity to develop an area of
interest. An SSC in anatomical dissection, for example, would
assist in the learning and development of instrument handling,
suturing and basic knot tying techniques by dissecting cadaveric
specimens, as well as the direct anatomical training.
 Supplementary courses formedical students. The RCS Surgical
Skills for Students course and the RCS Summer School in Anat-
omy and Practical Skills for Medical Students are examples of
courses that may ﬁll the void in skills training.
 Student surgical societies. These societies are linked with the
RCS and provide frequent surgical skills training to interested
students. However, without incorporation into the undergrad-
uate curriculum, challenges exist with consistency and quality
between institutions without national recommendations.8. Conclusions
Medical schools provide some training in basic surgical and
procedural skills, though a standardized, uniform and consistent
national approach does not exist. This contradicts recommenda-
tions from the GMC's Tomorrow’s Doctors, which stipulates speciﬁc
procedural skills requiring demonstrable competence in all newly
qualiﬁed doctors. Undergraduates are at risk of being unable to
competently and safely perform practical skills as graduating doc-
tors, as evidenced by low levels of procedural skills training iden-
tiﬁed in this national review. Surgical societies supplement
undergraduate surgical training for students interested insurgically oriented careers. However, training is inconsistent within
and between medical schools. We therefore support UK university
endorsement of procedural skills training via a National Under-
graduate Curriculum in Surgery and Surgical Skills, augmented
with logbooks, e-portfolios and skills based assessments.
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